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3À heteropolyanions were successfully immobilized onto 32 mesoporous material surface of SBA-15 functionalized using the (3-aminopropyl)triethoxysilane 33 (APTES) synthesized by one-pot co-condensation method, also called one-step synthesis. The synthesized 34 PW À -NH 3 + -SBA-15 catalyst was characterized by XRD, N 2 adsorption-desorption, FT-IR, TGA, SEM, TEM, 35 EDS, XPS methods. The results indicated that ordered hexagonal mesostructure for SBA-15 support 36 was still maintained after being functionalized with amine groups, while the specific surface area of 37 SBA-15 was decreased. The active species of phosphotungstic acid H 3 PW 12 O 40 (HPW) retained its 38 Keggin structure of the heteropolyanions on the amine-modified SBA-15. The PW À -+ H 3 N-SBA-15 cata- 39 lyst exhibited a high catalytic activity for oxidative desulfurization process of sulfur-containing model 40 fuel. The dibenzothiophene (DBT) conversion of almost 100% was achieved with reaction conditions of 41 40 mg of catalyst dosage, 2 mL of hydrogen peroxide, 90°C of reaction temperature, and 120 min of reac- 42 tion time. 43 Ó 2017 Published by Elsevier B.V. on behalf of The Society of Powder Technology Japan. All rights 44 reserved.
Introduction

49
Organic compounds containing sulfur in fuels are the major were prepared by dissolving dibenzothiophene (DBT) in n-octane.
189
The reaction was carried out in a 100 mL three-neck flask, with a The SEM-EDX image (Fig. 2a) indicating the characteristic of mesoporous solids [40] . Further-270 more, the adsorption branches of all the isotherms showed a sharp tical for all samples, as showed in Table 1 . In these case, the inter- show that two overlapped peaks in W 4f region (Fig. 8b) 
